We have previously shown that restraint stress suppresses the activation of a polyclonal population of herpes simplex virus (HSV)-specific memory cytotoxic T lymphocytes (CTLm) to the lytic phenotype. We have extended these findings by demonstrating that this suppression occurs in two distinct HSV-specific CTLm populations that are generated in C57BL/6 mice in response to HSV infection and that recognize distinct epitopes expressed early in the HSV infection cycle. Moreover, these CTLm exhibited different levels of susceptibility to stressinduced suppression of activation. To elucidate the mechanisms responsible for this suppression, we have examined the effect of restraint on immunological components that are necessary for CTLm activation. We demonstrated that the expression of the T cell receptor (TCR), IL-2 receptor (IL-2R), and other accessory molecules involved in T cell activation were similar on CD8 / T cell populations from both control and restrained groups of mice. However, splenic lymphoid cells from restrained mice generated significantly lower levels of IL-2, IL-4, IL-6, and gamma interferon (IFN-g) than did those cells from control, nonrestrained mice. The reduced ability to activate HSV-specific CTLm from mice subjected to restraint could be overcome by increasing the cell density and, thus, the lymphokine concentrations in these cultures. Overall, these findings suggest that restraint stress does not affect the inherent ability of an HSV-specific CTLm to be activated to the lytic phenotype; rather, the availability of lymphokines necessary to drive the activation process may be the limiting factor as to whether or not CTLm activation occurs. This stress-induced suppression of lymphokine production may not only play a role in inhibiting HSV-specific CTL activation but may also contribute to a diminution in the responsiveness and function of other components of immunological memory that are dependent on the presence of lymphokines. ᭧
INTRODUCTION
There is substantial evidence as a result of both human and animal studies indicating that the immune system is functionally integrated with both the central nervous system (CNS) and the endocrine system (Blalock, 1989; Ader, Felten, & Cohen, 1991) . Numerous studies have provided compelling evidence that the neuroendocrine-immune axis operates bidirectionally in that the immune system receives and responds to signals originating from the nervous and endocrine systems as well as delivering signals to which these systems can respond (Kordon & Bihoreau, 1989) . This intercellular communication is mediated through receptor-specific binding of lymphokines, hormones, and neuropeptides and by direct contact between nerve fibers and cells of the immune system (Blalock, Bost, & Smith, 1985; Bellinger, Lorton, Romano, Olschowka, Felten, & Felten, 1990) . As a result, immune responses are potentially subject to direct neuroendocrine regulation.
Using a mouse model system, we and others have previously demonstrated that a psychological stressor, applied in the form of either physical restraint or electric shock, suppresses components of the primary immune response to HSV infection and results in an increased viral titer at the site of infection (Bonneau, Sheridan, Feng, & Glaser, 1991a , 1993c Kusnecov, Grota, Schmidt, Bonneau, Sheridan, Glaser, & Moynihan, 
